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In the study by McKinney et al., an increased frequency of pre-
natal mortality and certain malformations was attributed to con-
sumption of tap water during 1 month of the study period. This
result prompted later repeat studies of the same water source by
Staples et_ al. (1979) and Chernoff et_ al. (1979), who failed to con-
firm that the water had any untoward effects on reproduction and
fetal health. Gruener (1978) conducted male and female reproduction
tests (dominant lethal), but no teratological studies, with several
dilutions of a water concentrate incorporated into the diet. He
found inconsistent effects, and no dose-response relationships, on
litter size or offspring weight. Amounts of concentrate administered
were calculated to be 100 to 1,000 times the expected human exposure
levels.  In a teratology experiment, Kavlock et_ al_. (1979) admin-
istered concentrates from drinking waters of five U.S. cities and a
synthetic mixture of volatile substances by gavage to mice at 300 to
3,000 times the expected human exposure level. The results were
negative.

None of the studies cited above has yielded definitive information
on the potential effects of substances in water on prenatal develop-
ment. Only one of the studies used concentrates to test for terato-
logical effects, and this did not extend the test dosages to the end
point of frank toxicity. This lack was probably due to the limited
supplies of concentrates. Another shortcoming of the five studies
was that they all used only one species (mice) and all but one used
the same outbred stock. Conventional protocols recommend that at
least two species be used for teratological testing.

The ultimate evaluation of the potential adverse health effects
from reused water must come from chronic bioassays in whole animals.
Lifetime feeding studies to detect carcinogenicity using a maximum
tolerated dose (MTD) with even a single chemical are often difficult
to interpret with regard to anticipated risks in humans. These
problems can be greatly magnified when the test material is a com-
plex, undefined mixture.

The microbiological in vitro studies using drinking water con-
centrates cited here have all demonstrated a positive mutagenic
effect. Although a battery of short-term tests has demonstrated good
correlation with carcinogenicity, this result has been validated only
for individual chemicals. Because of the complex nature of water con-
centrates, the assumption that positive results in short-term tests
are predictive of carcinogenicity may or may not be valid. Artifact
formation in the concentrate or interactions such as synergism may
produce effects in in vitro systems that would not be seen in whole
animal studies.

Dose-response models used to extrapolate the carcinogenic effects
of high doses to low doses in animals are all based on exposure to a
single compound. The use of such models is controversial, and apply-
ing them to mixtures increases the degree of complexity. However,
they still represent the best available tools for estimating chronic
risks to human health (National Academy of Sciences, 1977a, 1980b).